" DIALOG (R) File 351:Derwent WPI 
" (c) 2001 Derwent Info Ltd. All rts . reserv. 

" 012208804 *+Image available** 

WPI Acc No: 1999-014910/199902 

XRPX Acc No: N99-011681 
Magneto -res! stive film for non-destructive reading of solid state memory 
- has alternate layers of ferromagnetic and non-magnetic materials 
laminated, and is formed in holes of porous alumite film on aluminium 
alloy substrate 

Patent Assignee: NIPPON STEEL CORP (YAW A ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 10283618 A 19981023 JP 97102744 A 19970404 199902 B 

Priority Applications (No Type Date) : JP 97102744 A 19970404 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 10283618 A 8 G11B-005/39 

Abstract (Basic) : JP 10283618 A 

The magneto-resistive film has multiple layers with a ferromagnetic 
layer (26,28) of thickness 5-100Angstroms and a mon-magnetic layer of 
thickness 5-300Angstroms , alternately laminated. This multilayer film 
is filled up in a set of minute holes (13) of porous alumite film 
formed on an aluminium alloy substrate (11). 

ADVANTAGE - Simplifies manufacturing process of memory. Prevents 
degradation of magnetic property. 

Dwg.3/5 

Title Terms: MAGNETO; RESISTOR; FILM; NON; DESTROY; READ; SOLID; STATE; 

MEMORY; ALTERNATE; LAYER; FERROMAGNETIC; NON; MAGNETIC; MATERIAL; 

LAMINATE; FORMING; HOLE; POROUS; ALUMITE; FILM; ALUMINIUM; ALLOY; 

SUBSTRATE 
Derwent Class: T03; U12; U14; V02 
International Patent Class (Main) : G11B-005/39 

International Patent Class (Additional) : G11C-011/15; H01F-010/26; 

H01L-043/08 
File Segment: EPI 

Manual Codes (EPI/S-X) : T03-A03C; U12-B01B; U14-A04; V02-B 



.„: PAGE BLANK (uspto) 



(19)B*B#iT/7 (J P) (12) & 2$ ^ £ $g ( A ) 



^¥10-283618 

(43)&0iB ¥l£10^(1998) 10/123 B 



(SDIntCL* 

G 1 1 B 5/39 

G11C 11/15 

H 0 1 F 10/26 

HO 1 L 43/08 



F 1 

G 1 1 B 5/39 
G11C 11/15 
HO IF 10/26 

HOU 43/08 Z 

3cWZ& ffc#IiZ>ft8 FD (£ 8 H> 



(21) fflH## 

(22) nire a 



#B¥9- 102744 
¥^9^(1997)4^4 0 



(7 DUB A 000006655 

JCSC&T ttfflK;* W 2 TB 6 # 3 

mmm ±sm mm 

tBW**WHiS'J^*K«[ 2-12-1 u 

<72)5»!* Of*^ -en 

flHMHttffXmMf 1 -32-204 

(74)«3iA #m± ®tt ¥ft 



(54) [SMofift] «tag5B»m *n*ffl^fc^^y-*p* s^^n^cDBia^s 



[ DOES ] * & * ^W~-ttao»I»iirBRra^Ba 

3 tire mmmi!mm& s *u * w±»tiwfB 




24 



(2) 



t#Gfl¥ 1 0-2836 18 



am.h.izBi&iiixti&i'grtuv'i t-aswwmwzm 
* 5 a~- i o o Aoym&m t . /?s 5 a-3 o o a?) 

t -*&*&frbt&1Wlt&mirt>* 5>t HI:, ffl 

L X v > & 1 1 Sr ft® > 1" * mm. 3 C£ft3BSKKffi$l 
SR. 

< 1 1 -a s ±«# t * nm&&Mfr bttiziw 

ffi$JHR t *a«i:»^tf *ifc1MBR» til UOTKUMft 

?% 

«iB5:l»«H<tJ!i»r* •- 1 J: •?T««Hfl*ftlft-t6 

BSUttflt:*flR£3WW-*ISJ: . 

B#.? h T.?5 1 5r Gt Z> :; i Sr^a t -f & x t >; 



[000 1 ] 

zm-th®m.im&mzm-tz>i>cr ) . nxv+ti* 
-era-rat 

[0002] 

[£*0)8ffi] 1 9 8 93^ Baibich £>£ti t*> 
fctftWK^rt^TCJ: ttBttftRSRfc^Btt 

mmztiwr^ mtzftmmmmmwm 

-XAoliiffltcot-.TIi. 3R«^*tfcvvc Itttta* 
[0003] W» LTJfi^St-^lf . MflN--&ttBttJH 

ifihL-Cfflv^iL-C^^^-VD^ ( F e N i 

tiftiw^jtfi^Eij^p: < 1 1 d d ) mom^ta Lm 

W&^-v FrnvMlzmfM-LZXilz. «KfWL 

*« Uv*ttffl*f tlKKSiiTU *) . * 

W-MJ: LT GMR.X-E U — 4 3 6 7 3 

[ 0 0 0 4 ] GMR^< t U -Id. leiJffitHOffSjAA. 

x. -MMm%w& Lt>Kwm \z\mimmzji -c 

/»BttlB/!IBttJiO=iH«a*1rt-« *JBRfc .fc -> 

.t flias^r « 0 s ; f ) :1 *.0»Kttfli?)- -iTlii&fflB. 



2 S 3 6 1 8 



mtb. izx\ immtmrnxmnwaAZ+toiiz 

mi i m&nmmmm±t i x o izwastixts 

>) . tmfth Z 1 lz X 0 &ffiBftfi*>8ft 

[0005] *J"i-;b*^ ffUif J p ii . J . Ap p 1 . 
Phys. 34 (1995) p. L4 1 5lC*Jt*Tj§* 

^*»'(E»»J3ffl(7.)jglfiS5:ii!(i 4BHnS***»*-f & «fc 
■3t:iHBL-^<. .I?:>.J:?*«3\ ««K;ftJB£>«fl: 

[ 0 0 0 (> ] 

iftm*wmi±itt&3tm tz6x\ zn^om 

*Kc^^£^**^-.'K*T*Ss Miff«ffl¥6 - 84 
3 4 7 ^>fG(c^vvCi^^nT^^ J: :>tc. S^Sl-r 

i ^taafitA^HIRSrffML . 4 file 'J7b^7. 

AS (fWf-7-4 54 'lo^m^m--- 1 24 

[00071 ^frLtctft*. zix^-nmvMms^mt 
-«ciu±^)^ x y &mt i . -t t u h -^osufm 

L±tf SSHlci-) 1 i ^4 1 i ^ WmZt IX v >fc « 
itzZh t, iOSMWjul r n -t xcoSSg* tc ft I , Ex^ 

[00n.^] C . R . Martin :* 

>M£fVjyr£&-f - tizX V&&<mm.*BtiL%itt: 
XV £K.t.Xt>MK (Pol yc a rbon a t c: ) 



*HJB«:]t«-f &*i£//«*Sfc (Advanced 
Material, vol. 3 ( 1 9 9 1 > p . 45 

ffi LT Btttel* X * y - £ frKt 4 C 1 1 ffi2E$ hx v ^ 
4 (i^^rfift, B*J6fllffi*3*&iS. 2 0 ( 1 9 9 

6 ) p . 3 ( > 9 ) , 

[0009] LfrLZtft* % Z?>± -j vWm&khWm 

[0010] ±&cr)n4*>mM#\) «Kx7f 

^ Z t im^i'iX V ^ . OftSSJn J: L<±j£ 
.X*-XAlCOV^TIi. M£tf P r o r; « i.l i u 
<> f i Ii « R o y ;± \ S o c i e. I. y o f o 
udori, A 3 1 7 (1 970) p . 511 KcZkzmL 

mm h z t izx vmBRUn&njzt $ imwt& z t 

[00 11] ±)t!E(3fi. %i\hifit\-t?Jx (t*^«) 
* 4 i: l ^ 13ft 5rW"T 4 . I ^) J: v . 

<*mmk ixwmthzkwwmztixx^ 

VX. Journal of Majs'ne t, i s rri a n 
cl Magnet i cMater i a I s f 5 4-57 
( 1 9 S 6 > p . 1681). LfrLtttfb . Z<?)£ :> 

K^tSR z f wt h h <nxh n , mmmft&i&Jm 
[0012] *3wjtt, ±ie«^W(ciM$ix^-XA: 

SR^ffiffi^ 6 Zk* HWfc-f 4 WC#) 0 . £ 
SiSUEfii3!»AR$.f Offl L^: - Sr'flKR^ 4 c i £ g 



( 4 ) 10-2836 1 8 



[0013] 

0 o Aemtmmt . bl* 5 a-3 o o A^tanflt 

LfcfllJSSr* LT OS . 
[0014] *^^c7)K^^mi£7)-^tc^U-C 

i o 0)5] *ftww$teimm?)-mmiz&K^ 

[001 6 ] *5fiBHc7)BaftfA3j!i*|B^-ffiati5i-^c 
[0017] ^WfI^®^JB»m.^ -^^fcV >T 

^r tu ^^±«tii9seKsuEifE*« 

[ o o i 9 j *m\<nm&mm?M&mi±. r 
sm-i, c <: c ,t o T«aae?Lt *j«t &xet . 

[ o 020] *»w:7)x* >; -mwm&fmi. :nv 
5 & 2. v t iv^r^j* tt&m &■ nm& imw 

•thlt i : X ~> X tmH^&t & Tfi t , 3 1 v > 
'C . W x s - ^«ti J: -CiSfSBIRL+^BWKtt 

1 0 0 2 1 ] 



mtf&2 5 A 10 0 ACO^Ktt^Sli: . % 5 A- 

3 o o A^Ha^aa3&^(=8WLfc*jBs#i-i 

^^miz^m^Lxm^hixfzmmmmm^ 

[0022] jfrf. a«fflK»*Rwf»*k:ot^5¥«a 

c»s. ait. ^mi^mm&tm^mcom^m 

^ a . ft £> v Mi7/P 5 *u^wWkfr t> fFR 3 ^ ifc 

[0023] Proceeding of the K 
oya I Society of London, A31 
7 ( 1 97 0) p. 5 1 1 tBL<3*^feilTV^4;v 

■/ftttSriBBS1'6wttJ:>?, ttW7L^>7L@ES (ESI 
t^l6) ^tUa^ (dl+£017) rW7.:l: 

MRS»»Sr3ta-*--&3tWc(i. ffiSatta*JBR14l±^ 

5 Acoii? t^SSES^^BUW&tigS^: 1 5 
ffiW/#Btt*£#»0tt 9 £ LT»R3 -e^fflJS-C 

mrnzh *) . ntmmtLntt ^m%&mmm 

^BS*t-(i * < . ft -> T JBhK < t {> .J: v » , 
[00 24 ] ZZX\ SSBttJBfi^. ?,sv^ 

?mm$ 5 A- 1 0 0 A T#> & . 5 A 5fe»-C WSfttttt* 5 

KffiiTj>&^ ffl. a. hhwtzixw-i-bp 

J: 9«F4 L < li^t1S^3ix^« ^HattSORVU 5 A 
-3 0 0 AT*&. 5 A*«T*±BH8t6368tta*qS 



[0026] .*ffiSr*»LfcT^5-^/A. £>&Wi7 

& ; t * . U> 1 4-**' £ . £8ESJ».x 

[002 7] -) 4|Sia^(itJl"h"^ J: -)3:SS;< 

^0«3ESraPMc£Wint&4: , Ay 7JBfc{ra&ft#H« 

rat* v ^^fiet ^oawifL^^JB^fi^^^K^ 

L Tfr ? Z t #T'& & J: 0 , #qB**£>3a*T' 

[00 28] giSfeSv^T.. WiffNa I I e.t^AzX^ 

fSm^)l^*r^r^w > & ( J o u r n a 1 
of A p r> lied Physics, 79 ( 1 9 9 
0 ) p - OS 84 } * "f&ibo. milZffltzu^lhcr, 

[00 29] mz* i 3l*«i^C3^^h^tE*fWias-i8 
,t & £ 93jD^a fcHt<« 

t *<S*t^ufrv SA*** *</ -^iWn 

« wmisi > s nest 5Ct TMWT* & . UU:<0 «fc -) 



< y ) nmw- 1 0 2 8 3 6 i s 



m&rH?z&m&mwmmii*izmznfz& 
xfmmmftz z t & . 

ffl v *7fc* * y t 3L*Rt& , m 3 

[0031] wmmmxtxttis* 

-ct\2.«** j *>6. E3avH4-cw. »«fflua*iiiK 
/^aaiftJi 2 s/^tattjB 2 t 2 6 &>n.mm 

3h/^^^ k K TJfil3 0t5f-A-7O-2 9[Cj: 

[oo32] *i iya^ta l^s-c 

««*JBk »SEt S ) aMf«H:«t »1 Lfc . ' Aft 

I o o 3 3 ] jfr*\ ^-^^(c+^A t^iats^Hnin 
•triftifc:aftLTfc<. act. ff«iBi»ffl&»att <a 

w«»tt»^Kftcoi8«w?!:ieM com*, nz x -> x rm s 

iu Mitf TffEWli 1 j . RY-ffimii 1 0 i tf?>j: 
10 0 3 4] friz. E»^)H^a3 UCft 
3HR (H3ftL r H4ftit02 3) (c, 3t±-t^«5«BJ»o 

ffiWLtzx ■'-> iz. mzmztrnm^e - 2 4 3 1> 7 3# 
imzti 1 i^ixt v ^ urn t mmz lx r -> -c t 

&ffihgmwmRiz. tutu r/u 5 * 1 ^ti^# 



(6) 



^¥ 10- 2836 1 8 



fcfc-TCn&tfas («ilf»W 1 F7-4 54 3 0-9&W 

^t^¥7 - 1244 w&nm iz*->xmm<r>mi& 
*m -?& ctizx >) \m-t z>z> & . mmi: 

[ 0 0 3 -> 3 I £ T\ X =fc V -fttSWftc&SftSSIStt 

3 , *.>4:6 K 2 5 ) WVfcflD*. ^fti fcZrCfcvC . -%M 

\m-z>mmmiz^\.rcimitz. ~ox ->izLxim 

3 ft*: BSrtJGfti&JRKid: . * ft 6 ttfiW * ttt*&H*lft 
a.*««<O^H*«lflWtrtT^vW hUT'HIiftT n& 

v-h Lxmm-r&ntft. mim.izffl*$tirc&«<m 

aSJDT.lc J: S y M R#li^-(t* Sw-iTi i» ! =5:Vi v ft 

-c . ttsMm&mm:*m&m gm Rwtt^a* -j 

[00 37] 

immm) vxr. *WR<r>^<->frio%t&mz^xffi 

[0038] ( Kttfl 1 ) m 6JB» 5 2 0 x 

2 0X0. Slrnrn 3 ) «7A'$-'/*A«i?)ifciI(C0 . 



«*fl*ifc. acfc. 3 o g / 1 <wnm'c 1 o i 

0*ft.-rftffiJ?A'5 0 A<03 Art- bfcitfiBA^Z^ffi 
■3flfc£IMS#*L&. ttJHU:.* 2 0 0 

g/ 1 watt?**' v ifcism.. 3 o %/ 1 cosKiH 5 

t'li / Ma JDJtHS- 4 8 0 ls]|* 0 JI L 'C V > 2. . .1 I X' . 
rt-x.* vZ&vMzuW hmBtiLWz&feyfflfc-T-eom. 
AA*fS? ft 6 A\ E P M A£ «t &SM^>W«0*SaT 

t ffwa ix ts *) . fliBiM^HatawR^^tt 

[ 0 0 3 9 ] M2 iz. %mtt.<r>%K®r)V~? i \-m<r>z. 

[0040] -) t LTfWSft.tttSUHJaMJJR 
ic. mVU.7,p< -y^*J7t4. 3 0 &/ 1 cOKBEiBi: 1 0 & 
/ 1 ^^fitO>E^?S*-C-Il:vS^ v * SrJSL . p^figms 
ISSWRBK)|liit*-A-7a-Si«:. £< ^>t8m«o 
TS!^«t;u • = Ail-frfc .k^ffi*J»Hffl^ti^ft 

■desysK & «e w: . m s nmmym^mm^nz 

J- 1 0 kO eWiaSl&EpanLitlKOTiS^KJA^mJK^ 
S«Hft»t*S»**t. H5 J: >)BH^5r j; -3 ic&flu 

8%, ±3tJS*«ai5«iW4kOeTA -■>/,; (^1 ) . ^ 
[004 1] 

[#1 ] 



S?4 








No.l 


Co(50A)/Cu<5CA) 


480 


0.95 



[ 0 t) \ 2] ( ^JtM2 ) 2 0 x /| () ( mm= ) tzW) 

ftl^'J^y ( 1 00) JMSftacEKcfffl^^K: 

*c«7- 1- AiK«a-tc J: v )HgJ9 1 0 0 0 m mtnrn $ - 



iokoe ^»Biina«rT'ji 1.03 9 . m 

[0043] 
1*2] 



(7! 



10-283618 



B8 I £JIMftjiE/HJ» (A) 






No.2 J Co(50A)/Cu(50A) 


480 


1.03 



[0044] imW\3 ) A«<0«ffifc:jftS 



[0045] 
[*3] 





2>/gl3fcri£/j»£ (A) 


mm* 




No.3 


Co(I0A)/Cu(20A) 


1000 


5.03 


No.4 


Co(80A)/Cuf50A) 


300 


0.S6 


No.^ 


Co(200A)/Cu(50A) 


250 


o.u 


No.6 


Cc(5DA)/Cufl00A> 


4SC 


0.42 


No.7 


Co(50A)/Cu(500A) 


' 250 


<O.Q5 


No.8 


Co(250A)/Cu(500A) 


250 


<0.05 



[0046] 0fJ6<OlWnBSl*lT1«£&n«:KHtt*& 
5, 7#iit f S) tJttf^WSO. 1%S«. fc&u 

[ 0 0 '1 7 ] ( mm4 ) TiV S -+? AWicrmm £B& 
***>m?.X -y 4f «B»J«t»i & Z t K. X 



mam i %Sr«t*^ t'iis-^L-cfc o %-fmfflM 

[0048 J 
[*4] 



i to? 




PURR 




No.9 


FcNi(50A)/Cu(40A) 


1000 


1.69 


NalO 


FeNiCc{40A)/Cu(50A) 


540 


1.02 


No.ll 


F«Co(50A)/Cut60A) 


400 


1.11 


Mo.12 


Co(50A)/Au(40A) 


400 


121 


No.13 


Co(50A)/Ao(45A) 


400 


0.99 



[oo4!>] ( mm 5 ) nv 5 - >7 mnm&zm. 
Bit a x v\°mm<n®m.mt8m . ttaamavM' < 
ss«fitSEfl:*oaijas*S'«5t*<-. nffiwwros 



ir»SCt*R«ftl., 12. 3 OXfcJS J: 
[ o o <; o ] 

[*5] 



£4*4 


MRMjg£/J0U9 (A) 






No.14 


Co(S0A)/Cu(50A) 


1500 


1230 



[0051 ] 



<s> 



»HPP 1 0 2 8 3 6 1 8 





1 2 


r^m- (mm 




1 3 






1 4 






1 5 


fflTJM 




1 6 




fi^t^*KoAaaa»)za:tE¥ (semi * 


1 7 


flJBBHft<H2/M5) 




1 8 






2 I 






22 






2 3 


mm*taimitssm& 




24 




[(15 ] *&UJJ2O^0J 1 fcfcvrt % C o (50a) 


25 




Cu ( 50A) 20»*«Wl»tt*480igi»»)SLTff " 


26 






2 7 






2 8 






2 0 




1 1 &&t>i 5 - '/^ { ) 


30 





IhKll] [H2] [133] [|*]4] 




[05] 



_ 05 



US 

2S -15 



■ i 

• -tOKOe - ckOe 
» -10KOe - +1CKO* 
o ©KOe — "lOKOa 



dR/R=0.98% 



-? I • . . 1 ■ ■ I ■ ■ I . ' 

-10 -5 0 5 (0 

mmn coe) 



